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Cardiac X syndrome (CSX) is typically characterized by
exercise-induced angina, findings of myocardial ische-
mia on non invasive stress tests but normal coronary
arteries at angiography [1]. Coronary microvascular dys-
function (CMVD) is responsible for CSX in most
patients, and may involve an impairment of both
endothelium-dependent and endothelium-independent mi-
crovascular dilatation, as well as an enhanced microvas-
cular constriction [1].

There is no apparent increase in the risk of major coro-
nary events in CSX, but about 20 % of patients show
progressive worsening of symptoms and quality of life,
despite optimal medical therapy. The reasons for drug fail-
ure in these patients are likely to be multiple, and include an
increased painful perception of cardiac stimuli, but also a
wide heterogeneity of CMVD mechanisms, which can make
it difficult to appropriately target medications in individual
patients [2].

Together with a possible role of classical cardiovascular
risk factors (CVRFs, i.e., hypertension, smoking, dyslipide-
mia, diabetes), several other conditions have been suggested
to variably contribute to CMVD in CSX, including insulin
resistance, inflammation, abnormal adrenergic activity and
(in women) estrogen deficiency [1].

In this issue, Ong et al. report some new interesting
findings, which contribute to build up the puzzle of the
pathogenesis of CSX [3]. The authors assessed brachial
flow-mediated dilation (FMD) in 34 CSX patients and
in 12 healthy subjects. Compared to controls, patients

showed a lower FMD (median [interquartile range]
8.5 % [7.3–9.3] vs. 4.7 % [2.7–7.2], p<0.01), demon-
strating systemic endothelial dysfunction (ED). Predic-
tors of ED in CSX patients included hypertension,
levels of C-reactive protein (CRP) and obesity (body
mass index ≥30 kg/m2).

These results confirm previous data that in CSX the
vascular abnormality may extend beyond coronary micro-
circulation and involve ED in peripheral arteries, and also
further support the role of inflammation as a pathogenetic
factor in these patients. Indeed, CRP levels were previously
found increased in CSX patients, and were also shown to
correlate with systemic ED and with endothelium-
dependent CMVD [4–6]. Notably, in a recent study we
found that CRP levels were the only independent predictor
of endothelium-independent CMVD in a group of CSX
patients [7].

A novel finding in the study by Ong et al. is the associ-
ation of hypertension and obesity with ED in CSX. Other
studies failed to show hypertension as an independent pre-
dictor of ED in these patients [7]. Thus this relation deserves
further investigation in larger studies. On the other hand, no
previous study assessed whether obesity can contribute to
ED in CSX, although obesity was associated with ED in
other clinical settings [8], and was also associated with
coronary ED in a mixed group of patients with normal or
mildly diseased coronary arteries [9].

Obesity can induce ED by several mechanisms. It is usually
associated with other CVRFs, which can by themselves in-
duce ED, but it often also results in insulin resistance, in-
creased oxidative stress, release of pro-inflammatory and
vasoactive substances (e.g., endothelin-1, angiotensin), and
activation of the adrenergic system, all of which negatively
affect vascular function [8, 9].

P. Lamendola :G. A. Lanza (*)
Istituto di Cardiologia, Università Cattolica del Sacro Cuore,
Largo A. Gemelli, 8,
00168 Roma, Italy
e-mail: g.a.lanza@rm.unicatt.it

Cardiovasc Drugs Ther (2012) 26:191–192
DOI 10.1007/s10557-012-6390-4



Importantly, the observation that obesity can contribute
to ED in CSX has potential implications for patient man-
agement [3].

The study by Ong et al. leaves opened some relevant
questions regarding the role of obesity in CSX.

First, the prevalence of obesity in CSX should be
assessed in larger populations of patients to better under-
stand its potential impact in this clinical condition.

A second issue is whether the effects of obesity on
FMD in CSX reliably reflect detrimental effects on coro-
nary microvascular function. Indeed, FMD explores pe-
ripheral macrovascular endothelial function, whereas CSX
symptoms are related to microvascular coronary abnor-
malities which also involve endothelium-independent
mechanisms [1, 9].

Whether FMD can be taken as a valid surrogate end-point
to predict the effect of treatment on CMVD also remains to
be established. In a recent study of young morbidly obese
patients without cardiovascular disease, we have indeed
shown that weight loss by bariatric surgery significantly
improved both peripheral ED and CMVD, but systemic
ED improvement only correlated with that of endothelium-
dependent CMVD, but not with that of endothelium-
independent CMVD [10].

Finally, the study by Ong et al. [3] was probably under-
powered to demonstrate an independent association of obe-
sity with ED. Thus further studies, with larger numbers of
patients, are necessary to completely define the role of
obesity in CSX patients.
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